Diabetes Management with Clinical Decision Support

I ntroduction

Background Information

25.8 million.

This figure represents the total number of chilowad adults, who are affected by diabetes in the
United States according to the National Diabetes Eheet 2011, (Centers for Disease Control
and Prevention [CDC]. National diabetes fact she&tional estimates and general information
on diabetes and pre-diabetes in the United Stafdd,. Atlanta, GA: U.S. Department of Health
and Human Services, Centers for Disease ControPagkention, 2011). There are 18.8 million
people diagnosed with diabetes and 7.0 million feundiagnosed which is 8.3% of the U.S.
Population and is the seventh leading cause ohdedhe United States.

The National Diabetes Fact Sheet also stateshbgid@rcentage of prevalence of diabetes in race
and ethnic groups are as follows:

« 7.1% of non-Hispanic whites
+ 8.4% of Asian Americans

« 12.6% of non-Hispanic blacks
« 11.8% of Hispanics

Complications associated with those patients disgdavith diabetes include heart disease and
stroke, high blood pressure, blindness, kidneyagisenervous system disease (neuropathy) and
amputation (typically of the lower limbs). Basedtbese statistics, the management of diabetes,
in particular, diabetes type 2 is of extreme imaoce to improve the quality of care, improve
patient adherence to treatment plans includingcpitesd medications, and improve the follow

up with labs and results and perform timely foad aye exams.

Managing a chronic disease such as diabetes requage follow-up with patients, quick access
to the most up-to-date evidence based guideling®agy access to patient information and their
medical record. The Institute of Medicine (IOM) dsseloped the Six Aims for achieving
improvement in healthcare that should be takenset@mus consideration when caring for
patients, especially those with chronic disea3é®e Six Aims for improvement of healthcare are
that healthcare must Isefe, effective, patient-centered, timely, efficient, andequitable.
(http://www.ihi.org/knowledge/Pages/Improvement&tstAcrosstheChasmSixAimsforChangin
gtheHealthCareSystem.aspx).

Implementing IOM’s Six Aims in conjunction with oiical decision making for the management
of diabetes and other chronic diseases, is a datask, but one that must be done and done
well. There are some uncertainties as to how #uishe achieved effectively while maintaining
and promoting a good doctor-patient relationshigh iamproving the quality of patient care.

Making the most informed clinical decision for dees continues to be a challenge because of
the many different evidence based guidelines aatbpols available that have been created and



developed by federal agencies and organizatiore Cemters for Disease Control and
Prevention (CDC), The United States Preventive iSesvTask Force (USPSTF), the American
Diabetes Association (ADA) and the Physician Comsor for Performance Improvement

(PCPI) are just a few of the federal agencies agdrozations who are dedicated to the research
and update of these guidelines made availableatthoare stakeholders involved in the care of
the patient.

Some of the guidelines and recommendations fomi@weagement of diabetes take into
consideration factors such as age, race and ethnisk factors for diabetes such as medical
history, family history and social history, in orde determine the most appropriate treatment
plan for a patient. Every patient is differentddherefore the treatment plan must be as well.
There are many challenges of knowing how to tieafatient with the most appropriate plan.
Some of the challenges and contributing factorscifigally for diabetes are: Is the patient’s
medication list updated? Have the correct labs loedered? Have the labs been ordered timely?
Are the lab results back? If the labs results Aremanal, what are the next steps? When was the
patient’s last foot exam and eye exam? Is the ipiaitiecompliance with the treatment plan?

One final question: How can the provider and thgepastay abreast of all of the items
mentioned above without the use of a clinical denisupport system?

In an ambulatory setting the use of a clinical sieci support system is of significant importance
as those patients diagnosed and undiagnosed wibetsis is growing at a rapid pace and we
must have aggressive tools in place to contraletsructive path.

Stakeholders, Goals and Objectives

Using the worksheet suggested by the HIMSS CDSGtheefollowing stakeholders, their roles,
clinical goals and clinical objectives are as foléoas it relates to the existing clinical decision
support model that | am adding to:

Stakeholder 5(s) Role High Level Clinical Goals | Clinical Objectives
(Title)
Chief Medical Officer| Proponent, clinical | Disease specific e Improve lab follow-up
thought leader managgment and « Improve patient medication
prevention prescription adherence
Chief Information Proponent, Effective and appropriate * Improve efficient use of
Officer technology thought | use of clinical technology EHR for clinical
leader documentation
Chief Quality Officer | Proponent, general| Disease specific * Reduce redundant and
quality leader management and duplicate lab orders
adherence to IOM Six « Improve patient compliance
Aims to treatment plans
Champion Physician | Detractor * Disease specific * Improve patient
management participation in disease
e Complete and management (self-foot
accurate clinical exams, diet and exercise)




documentation * Improve accuracy of clinica
documentation

Information System Inventory

To take full advantage of the functionality of ttieical decision support system that | am
enhancing, the following information system invegtwill provide the most benefits to the
clinician and staff using the system. The infrasimee recommended is flexible depending on
the size of the practice and the number of uskiis.best to define the roles of each user and
how they will use the CDSS prior to building theentory. The CDSS is designed to operate
effectively using multiple workstations in a wirsgeenvironment for ease of use and mobility. It
will also allow the use of mobile devices suchtesiPhone, iPad and tablet PC if suitable to the
workflow. The quality and age of the devices maesthe compatible with the latest release of
windows software. Clinicians will have remote asel access to the CDSS through their
electronic health record application while the gattiwill have the ability to test their blood sugar
glucose at home which will automatically update paéent’s electronic health record with the
results. The results will populate and update tB&ES rules engine in real-time.

There are also a number of other medical devicgsaite compatible with the use of the CDSS
to help facilitate the rules engine for pertineletts and reminders to the clinician. Some of the
devices include, but are not limited to:

» Patient Kiosk — this will allow for patient check-and demographic updates entered by
the patient

» Patient Portal — the portal will allow the patiémtview their medical record securely and
make limited changes from home or anywhere they la@eess to the internet

» Vitals Device — this will aid in reducing errors mentering a patient’s height, weight,
blood pressure, etc. the data will be capturedmercally through this device and will
automatically populate the patient’s electronicltiegecord thus promoting CDSS
recommendations.

The reliability and speed of the hardware and sarféws detrimental to the success of the
CDSS'’s effectiveness and ease of use. Therefof€ @mam may be needed to ensure the
reliability of the system, monitor maintenance updand reduce the downtime of the system. It
is also of extreme importance to integrate anyatse systems in use by the practice to have a
highly efficient CDSS. This includes having thelipito seamlessly collect data from other
systems such as the hospital systems, laboratanedical devices, etc. Without the full
integration of health information exchange andrioperability, the full potential of the CDSS
application cannot be realized.

Intervention Selection and Workflow Opportunities

As mentioned earlier, managing a chronic diseask as diabetes poses many challenges in
effectively and efficiently caring for the patiefithose guidelines and protocols provided by the
federal agencies and organizations play a pampraving care for the diabetic patient. The



CDSS program that | am familiar with is in its in&y so therefore | would like to add two
interventions into the already existing program:

a. Time-based Checking and Protocol/Pathway Suppatéff, Pifer, Teich, Sittig,
Jenders, 2005)
b. Reactive Alerts and Reminders (Osheroff, et al5200

| have chosen these two interventions becausesofeéhse of use when integrated within an
electronic health record (EHR). For example: ldfe-up, examinations of the eyes and foot,
diet and exercise, and more are all crucial elesmenthe care of the diabetic patient and should
be met and tracked in a timely manner.

Thetime-based checking and protocol/pathway support intervention can provide flow sheets to
indicate to the provider: when the lab was perfatnast and what the result was; when was the
patient’ last foot and eye exam. Where the CDSwet&ion is displayed will make all the
difference in how useful it is to the provider. fielp mitigate alert fatigue, or limit the search fo
this information, a flow sheet will be availablett@ clinician the moment the patient’s record
has been accessed. This will inform the cliniclamediately the latest details about the

patient’s medical status. To allow for flexibilitgach user of the system can decide which part of
the patient’s record they would like to see upoeropg the patient’s chart.

Thereactive alerts and reminders are easy to use and access giving providers amediate
indicator of items that need action regarding thtemt’s care. The alerts and reminders can be
tied directly to the time-based checking and prolpathway support. For example, based on
the suggested protocol and pathway for disease geamant, an alert pop-up can display as
another enforcement to remind the clinician ordl@cian’s staff to take action. The action will
be documented in the patient’s record and captasetiscrete information for later reporting if
desired. The alerts and reminders are easy to s&ltseusers who are authorized to do so.

These two interventions will mostly affect the piaer’'s documented office visit at the point of
care. Implementing the CDS interventions at thetpai care will provide more efficient use in
the workflow of documentation at the time of nat#tion. The clinician will receive real-time
pertinent clinical recommendations as informat®emtered and updated in the patient’s record.
The alerts and reminders are easy to address dingfoviide an easy access to patient
information of overdue items such as labs, examas,Tée time-based checking protocols and
pathway support intervention can be displayed asgbdéhe patient’s dashboard which allows
the provider to view those pertinent items thatusthdoe addressed with the patient during the
office visit. SeeFigure 1.1.

Through interviewing healthcare stakeholders sigcixasting users of an EHR system (Jim
Morrow, MD, personal communication, July 26, 201t®) feedback received was to have the
alerts at the point of care while the patient wdkis the office and even in the exam room. In
the event that something was missed or overdua fatient such as an overdue lab, it could be
addressed immediately during that visit the patienbetter compliance and improved care.



Figure 1.1 — The screen below shows the CDSS displayingtie@&+recommended alerts and
reminders to the provider at the point of care.
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Change Management Plan

Implementing change can bring with it frustratiegr of failure and especially for some
clinicians, the lack of desire not to change thg ey diagnose and treat patients.

With the increased adoption of electronic healttords and CDSS, change is inevitable. To
address the change, a plan must be put into pidoelp mitigate these feelings. The plan that |
will use includes some of the following from thar@al Decision Support in Electronic
Prescribing: Recommendations and an Action PlapoR®f the Joint Clinical Decision
Support Workgroup (Teich, MD, Jonathan M., OsherdlfiD, Jerome A., Pifer, MD, Eric A.,
Sittig, PhD, Dean F., Jenders, MD, MS, Robert A.)

Develop a CDSS committee

Define priorities and baselines

Consider workflows of all stakeholders

Educate stakeholders of the CDSS knowledge datdbesegh training webinars and
online learning

Address all concerns of all stakeholders

Agree upon a back-up plan to address system dowraimd unintended
consequences

g. Meet regularly to flush out workflows and changeany of the above items

00T
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System Design

Design Document and Architecture

Please refer to the link with the worksheet proglibg the HIMSS CDS Guide. It provides the
step by step process of the existing CDSS thall b&iadding to.
(http://www.himss.org/content/files/\WWorksheet2 21200sheroff CDS.pdf). In addition, the
system architecture currently uses XML/XSLT alonthwHL7 and ANSI X12 for
interoperability with disparate systems mentionszl/pusly such as the hospital system,
laboratories, pharmacies, and medical devicesrelisea central data repository in the CDSS
knowledge database which provides a rule-basedhemginerating recommended alerts and
reminders to the users of the system at the pdintiue.

The document will be created all at once and woeldiesigned and updated through surveys,
meetings, and feedback from the healthcare stateteinvolved in the process including those
who are also considered to be detractors to theGR®SS and its enhancements. The same
committee would be also responsible for maintainiregdesign document and meeting regularly
to address the concerns and any potential neezhforge. This will be an ongoing effort to
produce the most efficient and effective systerng.ciating the document at once, it will allow
for quicker turnaround time for those things thaymequire change during and after
implementation.

Intervention (Content) Specification

The decision logic and information content delivevath the CDSS will come from multiple
resources in particular the American Diabetes Assion (ADA) as well as the AHRQ (Agency
for Healthcare Research and Quality) and othercesuiThe evidence based guidelines provided
will satisfy the goals and objectives for the masragnt of diabetes type Il through the
intervention types mentioned previously: Time-baskecking and protocol pathway support
and alerts and reminders. By using the evidensedguidelines from the ADA and AHRQ), the
CDS program will optimize effectiveness by “providiclear and practical recommendations,
linking advice to action opportunities.” (Osherd®ifer, Teich, Sittig, Jenders, 2005)

Because | am adding on to an existing CDS prognametly in early development, | will use
the same logic already in place but expound upfuiictionality by providing improvements to
the quality and effectiveness of patient outcommes@hysician performance and use.

The CDSS program will incorporate the performaneasares provided by the Physician
Consortium for Performance Improvement quality meas. | believe that using these particular
measures will gain the buy-in from those physicilrag may not otherwise feel compelled to
use the CDS program simply because these measawedhben developed by physicians for
physicians which may prove to be more favorableems of enforcing federal initiative
measures.

Presently the only input from the user that is nemliis to address those alerts and reminders
that show as URGENT and overdue so as to avoitifategue. The CDS intervention will also
provide physicians with highly suggested protoavlsrder sets for the treatment of diabetes



type Il and will require that they make an appraf@iselection displayed or they can override the
suggestion but may be required to put in a readonfar auditing purposes depending on the
severity of the recommendation. The recommendsatiah be agreed upon by the healthcare
stakeholder committee and upheld by the commiEeedback from those outside of the
committee will be addressed and determined howtbdgtthe desired workflow.

To maintain the content provided in the CDS progesmvith any other updates with the
electronic health record system, any updates fotet or for new guidelines will come in the
form of electronic release notes and will offeraariomatic update when new guidelines are
available or allow the users to select when thegtw@aupdate any new content. Again, this
process will be agreed upon by the stakeholder atte®to determine how best to address any
new updates and if they are a good fit and conduttivthe workflow.

User Interface

The user interface is designed to be user-friefatlyhe clinician and their staff. Through

normal documentation from the patient and stafhsagmedication updates, past medical,

family and social history, bi-directional lab infi@ce with send and receive orders and results and
patient pharmacy updates, the rules engine witraatically pool the data and generate
recommended alerts and reminders based on thepd#ita entered. Therefore it is important to
clearly define the workflow roles prior to implentation to ensure the patient data is entered

into the EHR record the same way every time. Whilsproduce more accurate protocols, alerts
and reminders.

When the clinician or patient has entered the mftdron into the patient’s electronic health
record gee Figure 1.2), the information will be seamlessly sent to theSSknowledge

database to generate the most recent and up tguldidines and will display and change as the
patient’s data changes during a visit or anytinat fatient’s record has been updated. This
process is seamless to the end user and will pgawidimal distraction during the
documentation process.



Figure 1.2: Input to the System — the screen below shows tierevdata will be entered by the
clinician such as problem list/past medical, pasgisal, medication history, social history and
other pertinent history in the patient’s record.
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The CDS tool will generate recommendations reaktimprovide the clinicians with the most
accurate information for improved patient safetytfcomes and results. The clinicians will have
the opportunity to “ignore or exclude” any recommations at their discretion. However,
depending on the practice policy a reason may dpained at that time See Figure 1.1)

Knowledge Engineering

Currently the CDSS uses measures from Healthcdeetifeness Data and Information Set
(HEDIS) and Meaningful Use (MU) and Physician QtyaReporting System (PQRS) from the
DiagnosisOnB" platform. As an enhancement to the existing CD&Suded will be measures
from the PCPI that will be integrated into the CD&®wledge database. As the content is
updated in the knowledge database, the updatebevplushed real-time to the CDSS program
directly to the EHR into the patient’s record. GiasisOn&”" was selected because it uses
service oriented architecture (SOA) and will prevehsy integration between the CDSS and the
EHR and other disparate systems. Business anabgsésused to determine the best CDSS
knowledge database to be used in conjunction \wihekisting electronic health record.

The stakeholder committee will decide on the bistraatives to display to the clinicians when
recommendations are made by the CDSS. Howevedetelopment team and business
analysts will remain in weekly contact with thosene teams at DiagnosisONeto address and
ensure when and if system design and content ckaargeavailable or coming. This will allow
for proactive management of any system changesoaindorm the committee if necessary.
There will also be some automated updates thatmuiimally interfere with workflow activities
and provide for the most accurate and timely céihioformation to the provider. When new
updates have been made, the users will receivedacator when logging into the CDSS. They



will also receive memos via email, text and menaosrtsure they are fully aware of any
changes.

Evaluation

Evaluation and analysis of the CDSS must be ongoirge stakeholder committee will use
tracking and log files to determine how often ardgmored” or “excluded” a recommendation.
To best evaluate the CDSS, | will use the multi-einsional model as defined in “Improving
Outcomes with Clinical Decision Support: An Implamtesr’s Guide Qsheroff, et al. 2005). The
evaluation model lists the following for evaluatiand the process must be repeated back to #2:

Create interventions

Verify and Validate (if errors found, skip to #5)
Monitor and Measure (if errors found, skip to #5)
Evaluate Effectiveness

Modify and Maintain

agrwndE

Determining when the alert was “fired” and “ignofelliring the documentation process will be
important in the verification process to determirnt@e program was built right for the workflow
desired. By creating a “use and usability issugs ikowill give immediate feedback as to why

and how often clinicians found issue with the CC®8 if it was used. The log can be used to
go back and modify and maintain and in some casdxmgk to step #1 (Osheroff, et al.2005). If
the log shows poor use of the intervention, them imerventions may be needed. One way
sensitivity analysis plays an integral role in dating the CDSS. Changing one parameter of the
intervention may show how much it affects the oateo This is a time-consuming process but

is one that must be incorporated into the evalogtiocess. If the interventions aren’t being
used, the CDSS becomes useless.

This example shows the importance for the commttieaeet monthly and in some cases
weekly until the evaluation process is acceptabkaltstakeholders using the system.

Discussion

As an add-on to an existing CDSS, it is ready figplementation however that doesn’'t mean that
it is ready for acceptance. There are still litnitas to the program since it is in its infancy and
thorough evaluation will continue well after implemntation is completed.

Some of the shortcomings of the model in the cunmelease is the clinician is not yet able to
make any changes to the interventions on their oWrey are only authorized to “ignore or
exclude” an intervention. The ability to customa®l create new interventions will be available
in a future release of the CDSS.

It is strongly recommended that a CDSS be implegtkintto a practice that is technology savvy
and not afraid to embrace change. Although thig se@m highly unlikely, there are some
clinicians who are ready to embrace and embarkefourney to better patient care thorugh the
use of technology.



The key assumptions made throughout the projea wemimal since the project was previously
scoped it is already in existence. The platforedusnd some of it functionality was already in
place but has room for improvement such as thdayisg recommendations and where they
display. Some future enhancements or extensionsyd€DSS model would include flexibility
for “on-demand” customization of interventions ftinoality. Other future functionality would
include the ability to quickly access the desiradiglines and quickly import guidelines directly
into the CDSS with minimal effort and at the usarel.

Despite the benefits listed in research and liteeator implementation of a clinical decision
support system, many clinicians and staff still'deae the need. The CDSS is not meant to
replace the physician’s knowledge of their thoygioicess but to aid them in making more
informed clinical decisions in the care of the eati If we also implement the Six Aims stated
previously in conjunction with CDSS, it may be asier process to accept rather than looking at
it as a replacement of what clinicians take pridemaking the best clinical decisions for the
patient.
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